Recombinant hirudin treatment modulates aquaporin-4 and aquaporin-9 expression after intracerebral hemorrhage in vivo.
Edema formation has been linked to thrombin toxicity induced by blood clot at the acute stage of intracerebral hemorrhage. Thrombin induces cell toxicity in neuron, microglia and astrocyte. Aquaporin (AQP) 4 and 9 are proteins expressed on astrocyte in rat brain and involved in the brain water accumulation in brain edema. Recombinant hirudin (r-Hirudin) is a direct inhibitor of thrombin that can block the toxicitic effect of thrombin. In this study, we demonstrated that autologous whole blood infusion in caudate nucleus up-regulates the expression of AQP4 and AQP9 mRNAs and proteins. AQP4 and AQP9 mRNAs expression peaked at about 6 h after blood infusion. The AQP4 protein peaked at about 48 h while AQP9 at about 24 h after blood infusion. Thrombin induced up-regulation of AQP4 and AQP9 were inhibited by r-Hirudin administration and significantly decreased the expression of both AQPs. We further investigated the relationship between edema formation and expression of AQP4 and AQP9. The data presented here may be helpful in optimizing r-Hirudin as an anti-thrombin drug in the treatment of edema at the acute stage of ICH.